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(57) ABSTRACT

The present disclosure relates to a display module and a
display device. The display module includes a display panel,
at least one chip-on-film, a printed circuit board and a cover
plate, wherein: the printed circuit board 1s located on a back
side of the display panel; one end of the chip-on-film 1s
connected with the display panel, the other end of the
chip-on-film 1s bent towards the back side of the display
panel and 1s connected with a printed circuit board, with a
chip being packaged 1n a portion of the chip-on-film which
1s bent towards the back side of the display panel; the cover
plate 1s located on the back side of the printed circuit board
and covers the same; the cover pla‘[e 1s provided with

thermal conductive blocks which are 1n thermal contact with
the chip at each location of the cover plate corresponding to
one of the chip-on-film respectively. The display module
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according to the present disclosure improves the assembly
convenience of the display module, improves the heat dis-
sipation performance of the chip, and further improves the
product quality of the display device.

19 Claims, 3 Drawing Sheets
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DISPLAY MODULE AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a Section 371 National Stage Appli-
cation of International Application No. PCT/CN2017/
079442, filed Apr. 5, 2017, and published as WO 2017/
177848 Al on Oct. 19, 2017, and claims the benefit of
Chinese Patent Application No. 201610228560.1 filed on
Apr. 13, 2016 1n the State Intellectual Property Office of
China, the whole disclosure of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure relates to the technical field of
display, and in particular to a display module and a display
device.

Description of the Related Art

As consumers’ requirements to image quality of the
display device are becoming more demanding, an amount of
system signals and power information handled by the chip of
a thin film transistor liquid crystal display (referred to as
TFT-LCD) 1s also becoming even larger, and an increase 1n
loading capacity necessarily brings about more heat genera-
tion. Therefore, a good heat dissipation 1s needed. Solutions
which are generally adopted 1n the conventional heat dissi-
pation of the chip lie 1in that: a heat dissipation patch
covering the chip 1s attached to the COF so as to cool the
chip.

The conventional technology has the drawback lying in
that, since both the COF and the heat dissipation patch have
certain flexibility, 1t 1s necessary to keep the COF and the
heat dissipation patch to be flattened and smooth, when the
heat dissipation patch 1s bonded to the COF. Such a
operation 1s very inconvenient. In particular, a large-size
display module has dozens of COFs which makes the
operation cumbersome and time-consuming. In addition,
alter the COF and the heat dissipation patch are bonded
together, 1f the heat dissipation patch needs to be removed,
the COF and the heat dissipation patch tends to pull each
other due to a relative large bonding force existing therebe-
tween, so that there 1s a poor contact between the COF and
the liquid crystal panel or the printed circuit board. How-
ever, 1f the COF and the heat dissipation patch are not firmly
bonded to each other, a gap may thus be formed therebe-
tween, resulting in that the heat dissipation effect will be
greatly compromised.

For a non-TFT-LCD display product, such as an OLED
(Organic Light-Emitting Diode) product, the heat dissipa-
tion structure of the chip thereotf 1s similar to that described
above, thus similar technical problems to those described
above may also exist.

SUMMARY OF THE INVENTION

According to an aspect of the present disclosure, there 1s
provided a display module, comprising a display panel, at
least one chip-on-film, a printed circuit board and a cover
plate, wherein, the printed circuit board 1s located on a back
side of the display panel;

the chip-on-film 1s connected with the display panel at one
end thereot, the other end of

the chip-on-film 1s bent towards the back side of the
display panel and 1s connected with a printed circuit board,
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at the other end thereof, with a chip being packaged in a
portion of the chip-on-film which 1s bent towards the back
side of the display panel;

the cover plate 1s located on the back side of the printed
circuit board and covers the same; the cover plate 1s pro-
vided with thermal conductive blocks which are in thermal
contact with the chip at each location of the cover plate
corresponding to one of the chip-on-film respectively.

Optionally, the thermal conductive block 1s a thermal
conductive rubber block.

Optionally, a notch 1s provided at each position of the
cover plate corresponding to one of the chip-on-film, and the
thermal conductive blocks are fitted in the notches by
interference fit respectively.

Optionally, the thermal-conducting block comprises a first
stopper and a second stopper positioned on either side of the
cover plate respectively, and a connecting portion fitted with
the notches by interference fit.

Optionally, a pair of limiting protrusions are provided at
the entrance of the notch.

Optionally, the display module further comprises a front
frame and a metal back housing connected with the front
frame, with the display panel, the at least one chip-on-film,
the printed circuit board and the cover plate being located
between the front frame and the metal back housing, and the
thermal conductive blocks being in thermal contact with the
metal back housing.

Optionally, the display module further comprises a front
frame and a metal back housing connected with the front
frame, and a heat sink 1s provided inside the metal back
housing, with the display panel, the at least one chip-on-film,
the printed circuit board and the cover plate being located
between the front frame and the metal back housing, and the
thermal conductive blocks being in thermal contact with the
heat sink.

Optionally, the heat sink 1s bonded by adhesive onto the
inner surface of the back housing.

Optionally, the heat sink has a laminated structure which
comprises at least one of a graphite layer, a metal layer, and
a thermal conductive adhesive layer.

According to another aspect of the present disclosure,
there 1s provided a display device, comprising the display
module according to any one of above solutions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of a heat dissipation
structure of a chip of a conventional display module;

FIG. 2 1s an enlarged sectional view at position B in FIG.
1

FIG. 3 1s an exploded schematic view of a display module
according to an embodiment of the present disclosure;

FIG. 4 1s an exploded schematic view at a position C 1n
FIG. 3;

FIG. 5 1s a sectional view of a heat dissipation structure
of a chip of a display module according to an embodiment
of the present disclosure; and

FIG. 6 1s a schematic diagram of heat conduction at a
position D 1n FIG. 5.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

FIG. 1 1s a schematic view of a heat dissipation structure
of a chip of a conventional display module and FIG. 2 1s an
enlarged sectional view at B i FIG. 1, respectively. As

shown in FIG. 1 and FIG. 2, in a conventional TFT-LCD, a
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chip-on-film (referred to as COF) 1 1s connected between a
liquid crystal panel 2 and a printed circuit board 3, and 1s
bent towards a backside of a back plate of a back light
module from a periphery of the liquid crystal panel 2 (the
backlight module, and a cover plate as set forth heremnafter
are not shown), a chip 4 1s packaged on the COF 1, and the
cover plate fixed on the back side of the back plate of the
backlight module covers and protects the printed circuit
board 3 and chip 4. A heat dissipation patch 5 covering the
chip 4 1s attached to the COF 1 to cool the chip 4.

The present disclosure provides a display module and a
display device for the sake of improving assembly conve-
nience of the display module, enhancing the heat dissipation
performance of the chip, and thus improving the product
quality of the display device. To make the objectives,
technical solutions, and advantages of the present disclosure
more comprehensible, the present disclosure will be further
described 1n detail with reference to the following embodi-
ments.

In the embodiment of the present disclosure, “front” may
be understood as a side of a component close to a viewer
when a display device including a display module 1s in
normal use, and “back” may be understood as a side of the
component away from the viewer.

The specific type of the display module 1s not limited. For
example, the display module may be a TFIT-LCD display
module, an OLED display module, or the like. Taking the
display module of the TFT-LCD as an example, in addition
to the above components, the display module generally
turther includes components such as a backlight module, a
front frame, and a back housing. The printed circuit board 1s
located on a back side of the backlight module, and a cover
plate 1s fixed to a back plate through a screw and covers the
printed circuit board so as to protect the same.

As shown 1n FIGS. 3 and 5, the display module provided
by the embodiment of the present disclosure comprises a
display panel 11, at least one chip-on-film 12, a printed
circuit board 13 and a cover plate 14,

the printed circuit board 13 1s located on a back side of the
display panel 11;

one end of the chip-on-film 12 1s connected with the
display panel 11, the other end of the chip-on-film 12 1s bent
towards the back side of the display panel 11 and 1s
connected with a printed circuit board 13, with a chip 15
being packaged therein at a portion of the chip-on-film 12
which 1s bent towards the back side of the display panel 11;

the cover plate 14 1s located on the back side of the printed
circuit board 13 and covers the same; and the cover plate 14
1s provided with thermal conductive blocks 16 which are 1n
thermal contact with the chip 15 at location(s) of the cover
plate 14 corresponding to the chip-on-film(s) 12 respec-
tively.

Generally, the cover plate 14 1s made of a metal material
having a relatively fine heat dissipation property. Preferably,
the cover plate 14 1s made of aluminum which 1s cost saving,
and has a relatively high thermal conductivity. The cover
plate 14 may be shaped depending on the requirements of
shape of the printed circuit board 13 and the heat dissipation
area.

In the technical solutions of the embodiments of the
present disclosure, since the cover plate 14 1s provided with
thermal conductive blocks 16 which are 1n thermal contact
with the chip 15 on location(s) of the cover plate 4 corre-
sponding to the chip-on-film(s) 12 respectively, the thermal
conductive blocks 16 transter heat of the chip 15 and
disperses the heat of the chip 135 onto the cover plate 14, such
that heat of the chip 15 1s dispersed gradually, enhancing the
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cooling performance of the chip 15. The specific material
types of the heat-conductive block 16 are not limited. For
example, 1t may use an aluminum block, a copper block, a
thermal conductive rubber block, or the like. Optionally, a
thermal conductive rubber block may be used for example a
thermal conductive silicon block, a thermal conductive
silicone rubber block, a thermal conductive silica block and
the like. The thermal plastic rubber block has a certain
clasticity and may be tightly pressed against and contacted
with the chip 15 to achieve better thermal conduction and
heat dissipation performance for the chip 15. In addition,
since the thermal conductive block 16 1s connected with the
chip 15 without adhesive bonding, assembly of the display
module may be simplified, and poor line contact caused by
removing the conventional heat dissipation patch may be
avoilded, thereby improving the product quality of the dis-
play device.

As shown 1n FIGS. 3 and 4, 1n the embodiment, a notch
17 1s provided at each position of the cover plate 14
corresponding to one of the chip-on-film 12, and the thermal
conductive blocks 16 are fitted 1n the notches 17 by inter-
terence fit respectively. Such a structure design facilitates
the assembly and disassembly between the heat conductive
block 16 and the cover 14, so as to facilitate changing the
heat conductive block 16 of the suitable material according
to the heat dissipating requirement of the chip 15.

Further, the thermal-conducting block 16 comprises a first
stopper 161 and a second stopper 162 positioned respec-
tively on either side of the cover plate 14, and a connecting
portion 163 fitted with the notches 17 by interference fit.
With such a design, the heat conductive block 16 1s mserted
into and matched with the notch 17 by interference {it, 1t 1s
casy to assembly and locate the heat conductive block 16
and the cover plate 14, and the heat conductive block 16 may
hardly come off from the upper and lower sides of the cover
plate 14, thereby making a more secured assembly between
the heat conductive block 16 and the notch 17.

Further, a pair of limiting protrusions 171 may be pro-
vided at an entrance of the notch 17. With such a design, the
heat conductive block 16 may hardly come ofl from the
entrance of the cover plate 17 after the thermal conductive
block 16 1s fitted with the notch 17, thereby making a more
secured assembly between the heat conductive block 16 and
the notch 17.

As shown 1 FIGS. 3 and 5, the display module further
comprises a front frame 18 and a back housing 19 connected
with the front frame 18, and a heat sink 20 1s provided inside
the back housing 19, with the display panel 11, the at least
one chip-on-film 12, the printed circuit board 13 and the
cover plate 14 being located between the front frame 18 and
the back housing 10, and the thermal conductive blocks 16
being in thermal contact with the heat sink 20. Optionally,
the heat sink 20 1s bonded onto an 1nner surface of the back
housing 19. With the heat sink 20 being bonded with the
back housing 19, it makes assembly and disassembly of the
heat sink 20 more convenient, so 1t 1s possible to change the
heat sink 20 of an appropriate material or size according to
the cooling requirements. The heat of the chip 15 1s dissi-
pated through the heat conductive block 16 and then through
the heat sink 20, so that heat dissipation efliciency 1s high.
The specific structure of the heat sink 20 1s not limited. For
example, the heat sink 20 has a laminated structure which
comprises at least one of a graphite layer, a metal layer, and
a thermal conductive adhesive layer. The back housing 19 1s
preferably made of a metal material such as aluminum or
aluminum alloy, so that the heat transmitted by the heat sink
may be rapidly dissipated to the outside.
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As shown 1n FIG. 6, 1n a direction of the section of the
display module, the heat dissipated by the chip 15 1s
conducted to outside through the heat conductive block 16
and then through the heat sink 20 and the back housing 19
of metal; and simultaneously, 1n a direction parallel to the
display panel 11, the heat dissipated by the chip 135 1is
dissipated to the cover plate 14, the heat sink 20 and the
metal back housing 19 through the heat conductive block 16.
The heat of the chip 15 1s dissipated step by step through a
plurality of components, thereby greatly improving the heat
dissipation efliciency as compared with the conventional
chip.

As shown 1n FIGS. 3 and 4, when assembling the display
module, each notch 17 of the cover 14 1s firstly 1nserted into
the heat conductive block 16, and then the COF 12 and the
printed circuit board 13 are bent toward the back side of the
display panel 11. Then the cover 14 1s fixed on the back side
of the display panel 11, such that at that time the cover plate
14 covers the printed circuit board 13, and respective heat
conductive blocks 16 are tightly pressed against and together
with the corresponding chips 15. Finally, the above compo-
nents are assembled with the back housing 19 attached with
the heat sink 20 and the front frame 18. After the display
module 1s assembled, the chip 15 and the heat conductive
block 16 are tightly pressed against each other so as to fit
together, and the heat conductive block 16 1s 1n contact with
the heat sink 20.

In other embodiment of the present disclosure, the display
module further comprises a front frame and a metal back
housing connected with the front frame, with the display
panel, the at least one chip-on-film, the printed circuit board
and the cover plate being located between the front frame
and the metal back housing, and the thermal conductive
blocks being in thermal contact with the metal back housing.
The heat of the chip 1s dissipated to outside through the
thermal conductive block, and then through the metal back
housing, cooling efliciency of which 1s also relatively high.

An embodiment of the present disclosure also provides a
display device, comprising the display module according to
any one ol above solutions. The display module of the
display device may be conveniently assembled, the chip has
improved heat dissipation eflect, and the display device has
better product quality. The type of the display device 1s not
limited, and 1t may be, for example, a flat-screen TV, a tlat
panel display, a tablet computer, an electronic paper, or the
like.

Obviously, those skilled in the art can make various
modifications and variations to the present disclosure with-
out departing from the spirit and scope of the disclosure. In
this way, 1 these modifications and variations of the disclo-
sure fall within the scope of the claims of the disclosure and
the equivalent technologies, the disclosure 1s also mtended
to mclude these modifications and variations.

What 1s claimed 1s:

1. A display module comprising a display panel, at least
one chip-on-film, a printed circuit board and a cover plate,
wherein,

the printed circuit board 1s located on a back side of the

display panel;

one end of the chip-on-film 1s connected with the display

panel, the other end of the chip-on-film 1s bent towards
the back side of the display panel and 1s connected with
the printed circuit board, with a chip being packaged in
a portion of the chip-on-film which is bent towards the
back side of the display panel;

the cover plate 1s located on the back side of the printed

circuit board and covers the same; the cover plate being
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provided with thermal conductive blocks which are 1n
thermal contact with the chip at each location of the
cover plate corresponding to one of the chip-on-film
respectively, and wherein

the thermal-conducting block comprises a first stopper
and a second stopper positioned on either side of the
cover plate respectively, and a connecting portion for
connecting the first stopper with the second stopper.

2. The display module according to claim 1,

wherein the thermal conductive block 1s a thermal con-
ductive rubber block.

3. The display module according to claim 1,

wherein a notch 1s provided at each position of the cover
plate corresponding to one of the chip-on-film, and the
thermal conductive blocks are fitted in the notches by
interference fit respectively.

4. The display module according to claim 3,

wherein the connecting portion 1s fitted with the notches
by iterference fit.

5. The display module according to claim 3,

wherein a pair of limiting protrusions are provided at an
entrance of the notch.

6. The display module according to claim 1,

wherein the display module further comprises a front

frame and a metal back housing connected with the

front frame, with the display panel, the at least one
chip-on-film, the printed circuit board and the cover
plate being located between the front frame and the
metal back housing successively, and the thermal con-
ductive blocks being 1n thermal contact with the metal
back housing.

7. The display module according to claim 1,

wherein the display module further comprises a front

frame and a metal back housing connected with the

front frame, with a heat sink being provided inside the
metal back housing, the display panel, the at least one
chip-on-film, the printed circuit board and the cover
plate being located between the front frame and the
metal back housing successively, and the thermal con-
ductive blocks being in thermal contact with the heat
sink.

8. The display module according to claim 7,

wherein the heat sink 1s bonded by adhesive onto the inner
surface of the back housing.

9. The display module according to claim 7,
wherein the heat sink has a laminated structure which
comprises at least one of a graphite layer, a metal layer,
and a thermal conductive adhesive layer.
10. A display device, comprising the display
according to claim 1.
11. A display device,
according to claim 2.
12. A display device,
according to claim 3.
13. A display device,
according to claim 4.
14. A display device,
according to claim 5.
15. A display device,
according to claim 6.
16. A display device,
according to claim 7.
17. The display module according to claim 1,
wherein the thermal-conducting block has a thickness
larger than that of the cover plate, so as to be 1n a
compressive contact with the chip.

module

comprising the display module

comprising the display module

comprising the display module

comprising the display module

comprising the display module

comprising the display module
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18. The display module according to claim 3,

wherein orthographic projections of the first stopper and
the second stopper of the thermal-conducting block on
the cover plate completely cover the notches.

19. The display module according to claim 7, 5

wherein the heat sink has a first surface directly contact
with the first stopper and a second surface directly

contact with the metal back housing.
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